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1
BUFFER CONVEYOR HAVING PARALLEL
TRACKS

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a Section 371 National Stage Applica-
tion of International Application PCT/EP2009/063518 filed
Oct. 15,2009 and published as W0O/2010/043692 in English.

BACKGROUND

The discussion below is merely provided for general back-
ground information and is not intended to be used as an aid in
determining the scope of the claimed subject matter.

An aspect of the present invention relates to a conveyor for
buffering products, comprising at least first and second driv-
able curved conveyor parts, spaced from each other in hori-
zontal direction, at least the first conveyor part having at least
an inner track and an outer track, wherein the outer track is
adjacent to the inner track and disposed at the outside bend
side of the inner track, the second conveyor part having at
least a second conveyor part track, wherein one end of the
outer track of the first conveyor part is coupled to one end of
the second conveyor part track and wherein an other end of
the second conveyor part track is coupled to one end of the
inner track of the first conveyor part.

Such a conveyor is known from NL 7101881. In the known
conveyor the products are supplied at an upper level of the
conveyor and are circulated at that level several times along
curved conveyor parts and straight conveyor parts disposed
between the curved conveyor parts. The products are first
transported along the outer track and subsequently along the
inner track. After several circulations at the upper conveyor
level the products are transported to a lower level and the
products move from an inner track to an outer track at the
lower level.

SUMMARY

This Summary and the Abstract herein are provided to
introduce a selection of concepts in a simplified form that are
further described below in the Detailed Description. This
Summary and the Abstract are not intended to identify key
features or essential features of the claimed subject matter,
nor are they intended to be used as an aid in determining the
scope of the claimed subject matter. The claimed subject
matter is not limited to implementations that solve any or all
disadvantages noted in the Background.

One aspect of a conveyor includes first and second con-
veyor parts that are at least partly helically-shaped.

This means that at least two helically-shaped conveyor
parts having longitudinal center lines which are spaced from
each other are coupled to each other such that products may
follow at least the inner and outer tracks of the first conveyor
part and the second conveyor part track. For example, prod-
ucts are supplied to one end of the outer track of the first
conveyor part. They will be transported along the helical path
to the other end of the outer track of the first conveyor part.
From the other end of the outer track of the first conveyor part
the products are transported to one end of the second con-
veyor part track, and subsequently to the other end of the
second conveyor part track. Then, the products move to one
end of the inner track of the first conveyor part and subse-
quently follow the helical path of the inner track of the first
conveyor part to an other end thereof. From there the products
may leave the conveyor. Because of the helical shape of the
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first and second conveyor parts the products will be trans-
ported upwardly and/or downwardly between the ends of the
inner and outer tracks of the first conveyor parts and between
the ends of the second conveyor part track. Compared to the
conveyor of the prior art as described above the ratio between
path length and space occupied by the conveyor has
increased. A further advantage of the conveyor is that it pro-
vides the opportunity to apply a minimum number of transfer
locations and changes in inclination rate along the conveyor
path. This avoids the phenomenon of changes in product
orientation with respect to the inner and outer tracks during
transport of the products by the conveyor, to which phenom-
enon the prior art conveyor is sensitive, especially in case of
less stable products.

The second conveyor part may also comprise an inner
track, wherein the second conveyor part track forms an outer
track which is disposed at the outside bend side of the inner
track of the second conveyor, and wherein an other end of the
inner track of the first conveyor part is coupled to one end of
the inner track of the second conveyor part. This increases the
capacity of the conveyor. In this case the products may leave
at an other end of the inner track of the second conveyor part.

At least one of the first and second conveyor parts may be
driven by a single driving means following the helical path. In
practice the driving means may comprise a chain, for
example, to which slats for carrying products are fixed. In this
case the parallel tracks of the first conveyor part, for example,
are not driven separately but have a common driving device.

In an alternative embodiment the other end of the second
conveyor part track may be coupled to the one end of the inner
track of the first conveyor part by a displacement mechanism
disposed between the other end of the second conveyor part
track and the one end of the inner track of the first conveyor
part. In that case the inner track of the first conveyor part and
the second conveyor part track may be out of alignment at
their ends.

In a particular embodiment the other end of the second
conveyor part track and the one end of the inner track of the
first conveyor part are coupled to each other via a tangential
track extending substantially tangentially with respect to the
helical part of said second conveyor part track and the helical
part of said inner track of the first conveyor part. This results
in a compact conveyor configuration. Besides, in this case the
one end of the inner track of the first conveyor part is coupled
to the other end of the second conveyor part track such that the
products are not submitted to a sudden movement in lateral
direction. The conveyor may be configured such that at least
aportion of the inner track of the first conveyor part at the one
end thereof is substantially aligned with a portion of the
second conveyor part track at the other end thereof so as to
minimize sudden lateral displacements of products along the
conveying path of the conveyor.

In a similar way the one end of the outer track of the first
conveyor part and said one end of the second conveyor part
track may be coupled to each other via a tangential track
which extends substantially tangentially with respect to the
helical part of the outer track of the first conveyor part and the
helical part of the second conveyor part track.

In one embodiment, at least the inner and outer tracks ofthe
first conveyor part are provided with a common conveyor belt
for carrying and transporting products and the inner and outer
tracks are provided with tracking device for keeping products
on the inner and outer tracks during transport. The inner and
outer tracks may be separated by a guide for keeping products
on track. A common conveyor belt means that the width ofthe
conveyor belt is larger than the width of the individual inner
and outer tracks. Applying a common conveyor belt means a
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reduction of costs, whereas the products are easily maintained
on track by the tracking device. This appears to be very
effective in case of transporting and buffering small and less
stable products. Besides, the inner and outer tracks can be
disposed closely to each other resulting in a compact con-
veyor. Nevertheless, in certain cases separate parallel con-
veyor belts may be applied, as well. In practice the guide may
comprise upwardly oriented plate-like elements, but alterna-
tive guides are conceivable. Alternatively, the conveyor belt
includes a supporting surface for supporting products which
is provided with friction for keeping products on track. It is
further possible that the entire conveyor is provided with a
single conveyor belt, which means that the conveyor belt
follows the helical paths of the first and second conveyor
parts. The single conveyor belt may successively follow the
outer track of the first conveyor part, the second conveyor part
track and the inner track of the first conveyor part.

An aspect of the invention is also related to a conveyor for
buffering products, comprising a drivable helical input con-
veyor including an input conveyor input and a plurality of
input conveyor outputs, a drivable helical output conveyor
including a plurality of output conveyor inputs and an output
conveyor output, and a plurality of accumulating conveyors,
which is adapted such that under operating conditions a prod-
uct can be transported from the input conveyor input via one
of the input conveyor outputs to a selected accumulating
conveyor during a loading cycle, and from a selected accu-
mulating conveyor via one of the output conveyor inputs to
the output conveyor output during a discharging cycle. The
advantage of this conveyor is that it is relatively compact.
During the loading cycle and/or the discharging cycle the
helical input conveyor and/or the helical output conveyor can
be operated continuously. In case of vertically oriented heli-
cal input and output conveyors each of the accumulating
conveyors can be filled by products which are continuously
transported upwardly by the helical input conveyor. At a
desired moment products stored on the accumulating convey-
ors can be transported continuously downwardly by the heli-
cal output conveyor. An advantage of the application of heli-
cally shaped conveyors is that sudden changes in transport
direction are avoided. Under operating conditions the desired
accumulating conveyor to be filled by products from the
helical input conveyor or emptied by transporting products to
the helical output conveyor can be selected by means of
displacing members driven by an operating mechanism, for
example. It is noted that the conveyor is typically suitable for
luggage handling at airports in order to store luggage for a
relatively short period of time.

Atleast one of the accumulating conveyors may be coupled
tangentially to the helical input conveyor and/or the helical
output conveyor as seen in a direction along a central axis of
the helical input conveyor and/or the helical output conveyor,
respectively. Due to this configuration the transport directions
of products which are transferred between the accumulating
conveyors and the helical input and output conveyors only
gradually change.

In a specific embodiment at least two accumulating con-
veyors are each functionally coupled to one of the input
conveyor outputs and/or one of the output conveyor inputs at
a mutual distance along the helical path of the helical input
conveyor and/or the helical output conveyor, respectively,
which is substantially equal or smaller than one turn of the
winding of said helical input and/or output conveyors. This
improves efficient use of space between the helical input and
output conveyors.

The accumulating conveyors may at least partly extend
substantially parallel to each other as seen in a direction along
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a central axis of the helical input conveyor and/or the helical
output conveyor and wherein the total width of the accumu-
lating conveyors is substantially equal or smaller than the
outer diameter of the helical input conveyor and/or the helical
output conveyor. This creates an efficient use of space within
avirtual block shaped room. In practice the outer diameter of
a helical conveyor may be defined as the diameter of a cross-
sectional are of the helical part of the helical conveyor.

In an alternative embodiment the helical input conveyor
and the helical output conveyor are integrated in a single
helical conveyor such that during a loading cycle the convey-
ing directions of the single helical conveyor and the accumu-
lating conveyors are opposite to the conveying directions
thereof during the discharging cycle. In this case the single
helical conveyor can be operated as the helical input conveyor
which transports products from the input conveyor input via
one of the input conveyor outputs to the corresponding accu-
mulating conveyor during a loading cycle, whereas the con-
veying directions of the accumulating conveyors and the
single helical conveyor are reversed during a discharging
cycle such that a product on one of the accumulating convey-
ors can be transported via a corresponding output conveyor
input to the output conveyor output. Thus, in the single helical
conveyor the input conveyor input changes to the output
conveyor output, and the input conveyor outputs change to the
output conveyor inputs, when switching from the loading
cycle to the discharging cycle. It is noted, that in this embodi-
ment the products are stored and discharged by the last-in-
first-out principle, whereas in case of separate helical input
and output conveyors the products are stored and discharged
by the first-in-first-out principle.

An aspect of the invention is also related to a method of
controlling a conveyor as described hereinbefore, wherein the
conveyor is provided with product position sensors so as to
monitor the position of products within the conveyor, wherein
a control system controls displacing members for transferring
products from and to the accumulating conveyors and for
driving motors of the helical input conveyor, the accumulat-
ing conveyors and the helical output conveyor.

An aspect of the invention is also related to a conveyor for
buffering products, comprising a first helical conveyor
including a first conveyor input and a first conveyor output,
and a second helical conveyor including a second conveyor
input and a second conveyor output, wherein the first con-
veyor output is coupled to the second conveyor input and the
second conveyor output is coupled to the first conveyor input,
wherein the conveyor is provided with a loading and a dis-
charging station for loading and discharging products to and
from the conveyor, respectively. In this case products are
circulated along both helical conveyors. For, example, at a
certain moment, when a product which is stored in the con-
veyor, is required the product is discharged at the discharging
station upon passing the discharging station. The first con-
veyor input and first conveyor output as well as the second
conveyor input and second conveyor output may be located at
opposite ends of the helical conveyors, respectively, but this is
not necessary.

In one embodiment, the first helical conveyor is drivable in
upward direction and the second helical conveyor is drivable
in downward direction, because this provides the opportunity
to locate both helical conveyors close to each other, since the
first conveyor output can be coupled directly to the second
conveyor input at the same height level and the second con-
veyor output can be directly coupled to the first conveyor
input at the same height.

The second conveyor output may be coupled to the first
conveyor input via at least a further helical conveyor in order
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to create a higher buffer capacity ofthe conveyor. Thus, in this
case the second conveyor output and the first conveyor input
are not directly coupled to each other.

In a particular embodiment of the conveyor central axes of
the helical conveyors extend substantially parallel.

The first helical conveyor may be provided with a further
first conveyor input and the second helical conveyor with a
further second conveyor output, wherein the further first con-
veyor input is coupled to the further second conveyor output.
This provides the opportunity to create a short circuit such
that the circulation time of the products through the conveyor
is variable.

The helical conveyors may be driven such that the products
on the helical conveyors have substantially the same speed.
Alternatively, the conveyor may be provided with a single
conveyor belt following the helical tracks of the helical con-
veyors, wherein an upwardly directly supporting surface of
the conveyor belt stays upwardly directed along the helical
paths. As a consequence, this provides stable conditions for
transporting the products because of lack of transfer barriers,
whereas a shorter belt length can be used instead of using
separate conveyor belts in each helical conveyor. For
example, no reverse rollers for reversing the conveyor belt
over a non-product-supporting path back to a starting point
are necessary.

BRIEF DESCRIPTION OF THE DRAWINGS

Aspects of the invention will hereafter be elucidated with
reference to the very schematic drawings showing an embodi-
ment of the invention by way of example.

FIG. 1 is a plan view of an embodiment of a conveyor.

FIG. 2 is a similar view as FIG. 1 of an alternative embodi-
ment of the conveyor.

FIG. 3 is a similar view as FIG. 1 of another alternative
embodiment of the conveyor.

FIG. 4 is a very schematic top view and side view of a
further alternative embodiment of a conveyor.

FIG. 5 is a similar view as FIG. 4 of another alternative
embodiment of the conveyor.

FIG. 6 is a similar view as FIG. 4 of another alternative
embodiment of the conveyor.

FIG. 7 is a similar view as FIG. 4 of'still another alternative
embodiment of the conveyor.

FIG. 8 is a similar view as FIG. 7 of an alternative embodi-
ment of the conveyor.

FIG. 9 is a very schematic top view of an alternative
embodiment of the conveyor according to FIG. 7.

FIG.10isasimilar view as FIG. 9 of an alternative embodi-
ment.

FIG. 11 is a schematic diagram of a control structure of the
embodiments according to FIGS. 4-6.

DETAILED DESCRIPTION OF THE
ILLUSTRATIVE EMBODIMENTS

FIG. 1 shows an embodiment of a conveyor 1 for buffering
products. The conveyor comprises a helically-shaped first
conveyor part 2 and a helically-shaped second conveyor part
3. The first and second conveyor parts 2, 3 have longitudinal
center lines which are directed upwardly and extend substan-
tially parallel to each other.

The first and second conveyor parts 2, 3 are provided with
a plurality of parallel tracks. For reasons of clarity the con-
veyor 10fFIG. 1is described by reference to only two parallel
tracks of each conveyor part 2, 3. The first conveyor part 2
includes an inner track 4 and an outer track 5. The outer track
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6

5 is adjacent to the inner track 4 and disposed at the outside
bend side of the inner track 4. Thus, the outer track 5 at least
partly surrounds the inner track 4 as seen in a direction along
the longitudinal center line 5 of the first and second conveyor
parts 2, 3. In this embodiment the helically-shaped first and
second conveyor parts 2, 3 have a circular cross section and
have similar dimensions, but alternative configurations are
conceivable.

Inthe embodiment as shown in FIG. 1 the second conveyor
part 3 includes an inner track 6 and an outer track 7. Similar
to the first conveyor part 2 the outer track 7 is adjacent to the
inner track 6 and disposed at the outside bend side of the inner
track 6. It is also conceivable that the second conveyor part 3
only has a single track 7, which may be called a second
conveyor part track.

The outer track 5 of the first conveyor part 2 has an outlet
end 5a where products leave the outer track 5 and an inlet end
5b where products are received by the outer track 5. In the
same way the inner track 4 of the first conveyor part 2 has an
outlet end 4a where products leave the inner track 4 and an
inlet end 45 where products are received by the inner track 4.
It is noted that the words inlet and outlet do not necessarily
mean that there must be a transfer between the tracks 4, 5 of
the first conveyor part 3 and the tracks 6, 7 of the second
conveyor part 3, such as a transfer including a lateral slot
between the mentioned tracks.

The outer track 7 of the second conveyor part 3 has an outlet
end 7a where products leave the outer track 7 and an inlet end
7b where products are received by the outer track 7. In the
same way the inner track 6 of the second conveyor part 2 has
an outlet end 6a where products leave the inner track 6 and an
inlet end 65 where products are received by the inner track 6.
As already mentioned hereinbefore, it is noted that the words
inlet and outlet do not necessarily mean that there must be a
transfer between the tracks 4, 5 of the first conveyor part 3 and
the tracks 6, 7 of the second conveyor part 3.

FIG. 1 shows that the outlet end Sa of the outer track 5 of
the first conveyor part 1 is coupled to the inlet end 75 of the
outer track 7 of the second conveyor part track 3. Further-
more, the outlet end 7a of the outer track 7 of the second
conveyor part 3 is coupled to the inlet end 4b of the inner track
4 of the first conveyor part 2.

The outlet end 4a of the inner track 4 of the first conveyor
part 2 is coupled to the inlet end 65 of the inner track 6 of the
second conveyor part 3, and so on.

The embodiment of the conveyor 1 is configured such that
a portion of the first conveyor part 2 at the outlet ends 4a and
5a thereof are aligned with a portion of the second conveyor
part 3 atthe inlet ends 65 and 75 thereof. In fact, these portions
form tangential track portions extending tangentially with
respect to the helical parts of the inner tracks 4, 6 and the
helical parts of the outer tracks 5, 7 of the first and second
conveyor parts 2, 3.

Similarly, a portion of the inner track 4 of the first conveyor
part 2 at the inlet end 45 is aligned with a portion of the outer
track 7 of the second conveyor part 3 at the outlet end 7a
thereof. These portions form a tangential track extending
tangentially with respect to the helical part of the outer track
7 ofthe second conveyor part 3 and the helical part of the inner
track 4 of the first conveyor part 2.

Several driving means or supporting means configurations
of the conveyor are possible. In practice a relatively wide
single and/or common conveyor belt for the entire conveyor 1
may be applied, for example slats fixed to a chain that follows
the helical paths of the first and second conveyor parts 2, 3. In
the case of a common conveyor belt the inner and outer tracks
4, 5 and/or 6, 7 comprise the same conveyor belt, but they are
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separated by guiding means, for example, for keeping the
products on track. The guiding means are, for example
upwardly extending plate-like elements. Preferably, the guid-
ing means are fixed to a frame of the conveyor 1.

The path that products follow in the embodiment of the
conveyor 1 as shown in FIG. 1 is as follows. Products are
received by the conveyor 1 at the inlet end 55 of the outer track
5 of the first conveyor part 2, which inlet end 55 is disposed at
a low height level. The products are transported along the
helical path of the first conveyor part 2 upwardly and arrive at
the outlet end 5a of the outer track 5. From there the products
are moved to the inlet end 75 of the outer track 7 of the second
conveyor part 3 and follow the helical path of the second
conveyor part 3 downwardly. Upon arrival at the outlet end 7a
of'the outer track 7 of the second conveyor part 3 the products
continue their way to the inlet end 45 of the inner track 4 of the
first conveyor part 2. After several circulations through the
conveyor 1 the products arrive at an outlet end 8a of a most
inner track 8 of the second conveyor part 3. It is noted that the
product stream may be in opposite direction, i.e. the products
are received by the conveyor 1 at the outlet end 8a of the most
inner track 8 of the second conveyor part 3 and leave the
conveyor 1 at the inlet end 55 of the outer track 5 of the first
conveyor part 2.

FIG. 2 shows an alternative embodiment of the conveyor 1.
The first and second conveyor parts 2, 3 are similar to that of
the embodiment of FIG. 1, but the transfers between the outlet
ends 6a, 7a of the inner and outer tracks 6, 7 of the second
conveyor part 3 and the inlet ends 45, 55 of the inner and outer
track 4, 5 of the first conveyor part 2 have a different configu-
ration. The outlet end 7a of the outer track 7 of the second
conveyor part 3 is coupled to the inlet end 4b of the inner track
4 of the first conveyor part 2 by a displacement mechanism 9.
For example, the displacement mechanism 9 may be disposed
between the outlet end 7a of the outer track 7 of the second
conveyor part 3 and the inlet end 45 of the inner track 4 of the
first conveyor part 2 so as to move the products from the outer
track 7 of the second conveyor part 3 to the inner track 4 of the
first conveyor part 2. The tracks 6a and 45, and 7a and 56 may
comprise two parallel conveyor belts or a common conveyor
belt with separated tracks, whereas the displacement mecha-
nism 9 may be a single diverter. In case of a common conveyor
belt in the embodiment of FIG. 2 the width of the belt com-
prises at least the widths of four tracks, whereas additional
separate conveyor belts 10 and 11 serve as input and output
tracks, respectively. The common conveyor belt may also be
a single belt which follows the helical paths of both the first
and second conveyor parts 2, 3.

It is noted that the outlet ends 4a, Sa of the inner and outer
tracks 4, 5 respectively, and the corresponding inlet ends 65,
7b of the inner and outer tracks 6, 7, respectively, are not
indicated explicitly in FIG. 2. In FIG. 1 the inlets and outlets
are indicated explicitly, but is does not mean that there must
be a separation of two conveyor belts at those locations. The
outlet ends 4a, 5a and the inlet ends 65, 76 only indicate end
portions of the curved or helically-shaped first and second
conveyor parts 2, 3 of the conveyor 1. Therefore, in case of a
common conveyor belt in the embodiment of FIG. 2 the
conveyor belt may be a single conveyor belt following the
helical paths of both the first and second conveyor parts 2, 3.

The outlets 4a, 5a and inlets 6b, 75 are illustrated, for
example, in FIG. 3 which shows another alternative embodi-
ment of the conveyor 1. The first and second conveyor parts 2,
3 each have only one inner track 4, 6, respectively, and one
outer track 5, 7, respectively. The conveying direction of the
products entering the conveyor 1 at the inlet end 54 of the
outer track 5 of the first conveyor part 2 and leaving the
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conveyor 1 at the outlet end 8a of the inner track 6 of the
second conveyor part 3 is similar. The portions of the tracks at
the inlet end 54 and the outlet end 8a are substantially paral-
lel. In this embodiment the conveyor belt is a single continu-
ous belt which extends from the inlet end 55 to the outlet end
8a without interruptions or transfer locations. The single con-
veyor belt successively follows the outer track 5 of the first
conveyor part 2 upwardly, the outer track 7 of the second
conveyor part 3 downwardly, the inner track 4 of the first
conveyor part 2 upwardly, and the inner track 6 of the second
conveyor part 3 downwardly. It is noted, that in this case the
inner and outer tracks 4, 5 of the first conveyor part 2, and the
inner and outer tracks 6, 7 of the second conveyor part 3 are
not made of a common conveyor belt.

It is noted that it is possible, for example, that the first
conveyor part comprises an inner and outer track whereas the
second conveyor only comprises a single track.

FIG. 4 shows an alternative embodiment of a conveyor 100
according to the invention. This embodiment comprises a
drivable helical input conveyor 102, which has an input con-
veyor input 1025 for receiving products and a plurality of
input conveyor outputs 102a for discharging products from
the helical input conveyor 102. The conveyor 100 further
comprises a drivable helical output conveyor 103, which has
aplurality of output conveyor inputs 1035 for receiving prod-
ucts and an output conveyor output 103a for discharging
products from the helical output conveyor 103. It is conceiv-
able that the conveyor 100 also comprises a plurality of input
conveyor inputs 1025 and/or output conveyor outputs 103a.
The conveyor 100 according to FIG. 4 includes a plurality of
drivable accumulating conveyors 104 for storing products
supplied by the helical input conveyor 102 and transporting
stored products to the helical output conveyor 103. The num-
ber of accumulating conveyors 104 equals the number of
input conveyor outputs 102¢ and output conveyor inputs
1035. The accumulating conveyors are coupled tangentially
to the helical input conveyor 102 and the helical output con-
veyor 103 as seen from above.

In this case the accumulating conveyors 104 are connected
to the helical input and output conveyors 102, 103 at about
each turn of the helical windings thereof and extend substan-
tial parallel to each other in vertical direction, but alternative
configurations and connecting locations to the conveyors 102,
103 are conceivable. Furthermore, the helical conveyors 102,
103 are vertically oriented and have central axes which extend
substantially parallel to each other. The embodiment of FIG.
4 has eight accumulating conveyors 104, but a higher or lower
number is conceivable.

The conveyor 100 is adapted such that under operation
conditions a product can be transported from the input con-
veyor input 10256 via a selected one of the input conveyor
outputs 102a to the corresponding accumulating conveyor
104 during a loading cycle. During a discharging cycle a
product on a selected one of the selected accumulating con-
veyors 104 can be transported via a corresponding output
conveyor input 1035 to the output conveyor output 103a. For
example, products are transported upwardly by the helical
input conveyor 102 to a selected accumulating conveyor 104
and stored there for a certain period of time, whereas at a
desired moment the products are transported from the
selected accumulating conveyor 104 to the helical output
conveyor 103 and downwardly by the helical output conveyor
103. In this embodiment the products follow a single direc-
tion through the conveyor 100, which means that the helical
input conveyor 102, the helical output conveyor 103 and the
accumulating conveyors 104 are each driven in a single trans-
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port direction in practice. Preferably, all of these conveyors
102, 103, 104 are driven independently from each other.

The conveyor 100 is also provided with displacing mem-
bers (not shown) in order to transfer products from the helical
input conveyor 102 to an accumulating conveyor 104 and
from any one of the accumulating conveyors 104 to the helical
output conveyor 103.

FIG. 5 shows an alternative embodiment. In this case two
successive accumulating conveyors 104 are connected to the
input and output conveyors 102, 103 at a mutual distance
which is smaller than a single turn of the helical windings
thereof, as measured along the helical paths of the conveyors
102, 103. Each pair of successive accumulating conveyors
104 partly extend substantial parallel to each other as seen
from above. The width of the accumulating conveyors 104 is
substantially equal or smaller than the outer diameter of the
helical input and output conveyors 102, 103. It is possible that
more than two successive accumulation conveyors 104 are
connected to the input and output conveyors 102, 103 at a
mutual distance which is smaller than a single turn of the
helical windings thereof.

In FIG. 6 a further alternative embodiment is shown. This
embodiment of the conveyor 100 comprises a single helical
conveyor 101 which is formed by an integration of the helical
input conveyor 102 and the helical output conveyor 103 of the
embodiments as discussed in relation to FIGS. 4 and 5. Under
operating conditions the single helical conveyor 101 is oper-
ated as the helical input conveyor 102 which transports prod-
ucts from the input conveyor input 1025 via one of the input
conveyor outputs 102a to the corresponding accumulating
conveyor 104 during a loading cycle. During a discharging
cycle the conveying directions of the accumulating conveyors
104 and the single helical conveyor 101 are reversed such that
a product on any one of the accumulating conveyors 104 is
transported via a corresponding output conveyor input 1035
to the output conveyor output 103a. Thus, in the single helical
conveyor 101 the input conveyor input 1025 changes to the
output conveyor output 103¢, and the input conveyor outputs
102a change to the output conveyor inputs 1035, when
switching from the loading cycle to the discharging cycle as
shown by the double-headed arrows in FIG. 6.

It is noted, that the embodiments as shown in FIGS. 4-6 are
suitable for sorting products. For example, a mixed batch of
products is transported upwardly by the helical input con-
veyor 102 and sorted by product type over the different accu-
mulating conveyors 104.

FIG. 7 shows an alternative embodiment of a conveyor 200
for buffering products. The conveyor 200 comprises a driv-
able first helical conveyor 201 which is provided with a first
conveyor input 2015 and a first conveyor output 201a, which
are located at opposite ends of the helical path of the first
helical conveyor 201. The conveyor 200 also comprises a
drivable second helical conveyor 202 which is provided with
a second conveyor input 20256 and a second conveyor output
202a, which are located at opposite ends of the helical path of
the second helical conveyor 202. The first conveyor output
201a is coupled to the second conveyor input 2025 and the
second conveyor output 202a is coupled to the first conveyor
input 2015. This means that upon driving the first helical
conveyor 201 and the second helical conveyor 202 products
on these conveyors are circulated through the conveyor 200.
In order to supply products to the conveyor 200 for buffering
and to discharge buffered products, the conveyor 200 is pro-
vided with a loading station 203 and a discharging station
204. The conveyor 200 is also provided with displacing mem-
bers (not shown) in order to transfer products from and to the
helical input and output conveyors 201, 202.
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In the embodiment as shown in FIG. 7 the first helical
conveyor 201 is drivable in upward direction and the second
helical conveyor 202 is drivable in downward direction, as
indicated by arrows in FIG. 7.

FIG. 8 shows an alternative embodiment in which more
connections are provided between the first helical conveyor
201 and the second helical conveyor 202. The first helical
conveyor 201 is provided with two further first conveyor
inputs 2015 and the second helical conveyor with two further
second conveyor outputs 202a. Each of the further first con-
veyor inputs 20154 is coupled to a corresponding further sec-
ond conveyor output 202a. In this way short circuits are
created such that the circulation time of the products through
the conveyor 200 is variable.

FIG. 9 shows an alternative embodiment of the conveyor
according to FIG. 7. In this conveyor 200 the second conveyor
output 202a is coupled to the first conveyor input 2015 via
two further helical conveyors 205, 206. The first conveyor
output 201a is directly coupled to the second conveyor input
202b. In the configuration as shown in FIG. 9 the central axes
of'the four helical conveyors extend substantially parallel and
are aligned. The helical conveyors 202, 205, 206, 201, as seen
from the left to the right, convey products upwardly, down-
wardly, upwardly and downwardly, respectively. The advan-
tage of this configuration of a buffer is a high ratio between
path length and required volume of the conveyor 200. The
loading station and discharging station are not illustrated in
FIG. 9.

FIG. 10 shows still another embodiment 200 in which the
second conveyor output 202q is also coupled to the first
conveyor input 2015 via two further helical conveyors 205,
206, but in this case the helical conveyors 201, 202, 205 and
206 are disposed such that their central axes in a cross-section
of the conveyor 200 form the corners of a virtual square. It
will be clear that numerous alternative configurations are
conceivable.

FIG. 11 shows a diagram of a control structure for control-
ling the embodiments of a conveyor as shown in FIGS. 4-6.
The products arrive at the input conveyor input 1025 and are
detected by a sensor 112. In the helical input conveyor 102,
the accumulating conveyors 104 and the helical output con-
veyor 103 each product/a number of products obtains/obtain
a virtual segmental portion 110 of the track, as illustrated by
broken lines in the helical input conveyor 102 and the accu-
mulating conveyors 104. The virtual segmental portions 110
may have a fixed surface, but may also be variable. A control
system monitors the position of the product/products within
the helical input conveyor 102, the accumulating conveyors
104 and the helical output conveyor 103, for example by
means of a pulse generator mounted to the driving motor 113
of the corresponding conveyors 102, 103, 104. The control
system is programmed such that the product(s) is(are) trans-
ferred to and from the desired accumulating conveyor 104, by
driving the driving motors of the conveyors 102-104 at
desired moments and controlling displacing members 111,
see FIG. 11.

It is conceivable to provide additional detection sensors
along the tracks of the conveyors 102-104 so as to exactly
monitor the positions of the product(s) and possibly correct
the positions for slip in the conveyor 100. Alternatively, prod-
uct can be recognized by a barcode, shape, colour or weight.

Itis noted that the principle of the control structure can also
be used for other embodiments of conveyors as described
hereinbefore and alternative conveyors.

From the foregoing, it will be clear that the invention pro-
vides a conveyor which uses the occupied space efficiently.
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The invention is not limited to the embodiments shown in
the drawings and described hereinbefore, which may be var-
ied in different manners within the scope of the claims and
their technical equivalents. It is conceivable to combine
embodiments as described above and shown in the drawings.
All embodiments as described can be provided with a control
system which also monitors the positions of the products in
the conveyors.

The invention claimed is:

1. A conveyor for buffering products, comprising at least
first and second drivable curved conveyor parts, spaced from
each other in horizontal direction, at least the first conveyor
part having at least an inner track and an outer track, wherein
the outer track is adjacent to the inner track and disposed at an
outside bend side of the inner track, the second conveyor part
having at least a second conveyor part track, wherein one end
of the outer track of the first conveyor part is coupled to one
end of the second conveyor part track and wherein an other
end of the second conveyor part track is coupled to one end of
the inner track of the first conveyor part, and wherein the first
and second conveyor parts each comprise at least two loops in
a helical formation about a respective first or second center
axis, the first and second center axes being horizontally sepa-
rated.

2. The conveyor according to claim 1, wherein the second
conveyor part also comprises an inner track and wherein the
second conveyor part track forms an outer track being dis-
posed at an outside bend side of said inner track of the second
conveyor part, and wherein an other end of the inner track of
the first conveyor part is coupled to one end of the inner track
of the second conveyor part.

3. The conveyor according to claim 1, wherein at least one
of the first and second conveyor parts is driven by a single
drive device following the helical path.

4. The conveyor according to claim 1, wherein said other
end of the second conveyor part track is coupled to said one
end of the inner track of the first conveyor part by a displace-
ment mechanism disposed between said other end of the
second conveyor part track and said one end of the inner track
of the first conveyor part.

5. The conveyor according to claim 1, wherein said other
end of the second conveyor part track and said one end of the
inner track of the first conveyor part are coupled to each other
via a tangential track extending substantially tangentially
with respect to a helical part of said second conveyor part
track and a helical part of said inner track of the first conveyor
part.

6. The conveyor according to claim 1, wherein said one end
of'the outer track of the first conveyor part and said one end of
the second conveyor part track are coupled to each other via a
tangential track extending substantially tangentially with
respectto a helical part of said outer track of the first conveyor
part and the helical part of said second conveyor part track.

7. The conveyor according to claim 1, wherein at least the
inner and outer tracks of the first conveyor part are provided
with a common conveyor belt for carrying and transporting
products, and wherein the inner and outer tracks thereof are
provided with tracking device configured to keep products on
the inner and outer tracks during transport.

8. The conveyor according to claim 7, wherein the tracking
is formed by a guide which separates the inner and outer
tracks.

9. The conveyor according to claim 8, wherein the guide
comprises upwardly oriented plate-like elements.

10. The conveyor according to claim 7, wherein the track-
ing device is formed by a supporting surface of the conveyor
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belt for supporting products, which supporting surface is
provided with friction for keeping products on track.

11. The conveyor according to claim 1, wherein the con-
veyor is provided with a single conveyor belt which follows
the helical paths of the first and second conveyor parts.

12. The conveyor according to claim 11, wherein the single
conveyor belt successively follows the outer track of the first
conveyor part, the second conveyor part track and the inner
track of the first conveyor part.

13. The conveyor according to claim 1, wherein the con-
veyor is configured such that at least a portion of the inner
track of the first conveyor part at said one end thereof is
substantially aligned with a portion of the second conveyor
part track at said other end thereof.

14. A conveyor for buffering products, comprising a driv-
able helical input conveyor comprising at least two loops in a
helical formation about an input conveyer axis, the input
conveyer including an input conveyor input and a plurality of
input conveyor outputs, a drivable helical output conveyor
comprising at least two loops in a helical formation about an
output conveyer axis, the output conveyer including a plural-
ity of output conveyor inputs and an output conveyor output,
and a plurality of accumulating conveyors, which is config-
ured such that under operating conditions a product is trans-
ported from the input conveyor input via one of the input
conveyor outputs to a selected accumulating conveyor during
a loading cycle, and from a selected accumulating conveyor
via one of the output conveyor inputs to the output conveyor
output during a discharging cycle.

15. The conveyor according to claim 14, wherein at least
one of the accumulating conveyors is coupled tangentially to
the helical input conveyor and/or the helical output conveyor
as seen in a direction along a central axis of the helical input
conveyor and/or the helical output conveyor, respectively.

16. The conveyor according to claim 14, wherein at least
two accumulating conveyors are each functionally coupled to
one of the input conveyor outputs and/or one of the output
conveyor inputs at a mutual distance along the helical input
conveyor and/or the helical output conveyor, respectively,
which is substantially equal or smaller than one turn of the
winding of said helical input and/or output conveyors.

17. The conveyor according to claim 16, wherein the accu-
mulating conveyors at least partly extend substantially paral-
lel to each other as seen in a direction along a central axis of
the helical input conveyor and/or the helical output conveyor
and wherein the total width of the accumulating conveyors is
substantially equal or smaller than the outer diameter of the
helical input conveyor and/or the helical output conveyor.

18. The conveyor according to claim 14, wherein the heli-
cal input conveyor and the helical output conveyor are inte-
grated in a single helical conveyor such that during a loading
cycle the conveying directions of the single helical conveyor
and the accumulating conveyors are opposite to the conveying
directions thereof during the discharging cycle.

19. A conveyor for buffering products, comprising a first
helical conveyor comprising at least two loops in a helical
formation about a first axis, the first helical conveyer includ-
ing a first conveyor input and a first conveyor output, and a
second helical conveyor comprising at least two loops in a
helical formation about a second axis horizontally displaced
from the first axis, the output conveyer including a second
conveyor input and a second conveyor output, wherein the
first conveyor output is coupled to the second conveyor input
and the second conveyor output is coupled to the first con-
veyor input, wherein the conveyor is provided with a loading
and a discharging station for loading and discharging prod-
ucts to and from the conveyor, respectively.
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20. The conveyor according to claim 19, wherein the first
helical conveyor is drivable in upward direction and the sec-
ond helical conveyor is drivable in downward direction.

21. The conveyor according to claim 19, wherein the sec-
ond conveyor output is coupled to the first conveyor input via
at least a further helical conveyor.

22. The conveyor according to claim 19, wherein central
axes of the helical conveyors extend substantially parallel.

23. The conveyor according to claim 19, wherein the first
helical conveyor is provided with a further first conveyor
input and the second helical conveyor with a further second
conveyor output, and wherein the further first conveyor input
is coupled to the further second conveyor output.

24. The conveyor according to claim 19, wherein the heli-
cal conveyors are driven such that the products on said con-
veyors have substantially the same speed.

25. The conveyor according to claim 19, wherein the con-
veyor is provided with a single conveyor belt following the
helical tracks of said conveyors, wherein an upwardly directly
supporting surface of the conveyor belt stays upwardly
directed along the helical paths.

26. The conveyer according to claim 14, and further com-
prising: product position sensors arranged so as to monitor
the position of products within the conveyor; displacing
members configured to transfer products from and to the
accumulating conveyers; driving motors connected to drive
the helical input conveyer, the accumulating conveyers and
the helical output conveyer; and a control system connected to
receive signals from the position sensors and connected to
provide output control signals to each of the displacing mem-
bers and each of the driving motors.

#* #* #* #* #*

10

15

20

25

30

14



